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PAC TRUNG CUAVUNG MA ITS-rDNA CUA 2 LOAI TUYEN TRUNG
KY SINH THUC VAT MOI THUQC GIONG RADOPHOLUS THORNE 1949
O VIET NAM

Do c¢é nhiéu wu th€ vuot troi nhu nhanh,
nhay, chinh xdc, cdc ky thuat DNA ngay cang
duoc ing dung rong rai dé phan loai va nghién
cttu pha hé (phylogeny) ctia nhiéu nhém sinh vat
khéac nhau tir vi sinh vat dén dong, thuc vat bac
cao. Ky thuat DNA dac biét c6 loi trong viéc
phan loai cdc nhém sinh vat dong hinh
(isomorphic) hoac di hinh (heteromorphic).
Nhitng nhém nay thudng gap nhiéu rac r6i va
duong nhu khéng dam bao do tin cay cao khi
phan loai bang phuong phdp hinh thii truyén
thong.

Tuyén trung 12 mot trong so it doi tugng
dong vat khong xuong song & Viét Nam da dugc
ap dung k¥ thuat phan tir DNA d€ trg gitp phan
loai hinh thai. Trong da s6 truong hop, dic trung
phan tir gitip khang dinh cdc két qua cla phan
loai hinh thdi. Tuy nhién, trong mot s6 trudng
hop, dac trung phan tir dugc coi la chi tiéu phan
loai mang tinh quyét dinh. Trong s6 nay, cq 2
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loai tuyén truing md&i cho khoa hoc duogc phat
hién 12 ky sinh quan trong & cdy trong ving Tay
Nguyeén 12 Radopholus duriophilus Nguyen et
al. 2003 [5] va R. arabocoffeae Trinh et al. 2004
[9]. Pai dién cla hai loai tuyén tring nay rat
kho phan biét vé hinh théi. Vi vay, viéc xdc dinh
dac trung DNA tr& thanh cong cu quan trong dé
phan loai hai loai tuyén trung nay. Vung phién
ma ITS-TDNA clia ribosom chita céc cdu tric di
truyén dac thil khong bién déi nén rét c6 gia tri
dé phan loai loai va du6i loai. Bai nay so sinh
dac trung phan tit ctia ving ITS-rDNA cta 2 loai
tuyén trung ky sinh thuc vat Xuan t}'rong nay.

I - PHUONG PHAP NGHIEN CUU

Mau vat tuyén trung

Bao gém 4 quén thé tuyén trung thudc 2 loai
Radopholus duriophilus va R. arabocoffeae
duoc thu thap tai tinh Déc Lac (bang 1).

Bdng 1
Cic quan thé Radopholus
S6 mau Tén loai Cay chu Pia diém
RD-1824 | R. duriophilus Sau riéng (Durio zibetinus) Buon Ma Thuét
RD-1865 | R. duriophilus Sau riéng Krong Nang
RD-1868 | R. duriophilus Ca phe véi (Coffea canephora) Krong Nang
RA-2059 | R. arabocoffeae Ca phé ché (Coffea arabica) Kroéng Ana

DNA dugc tich chiét va khuéch dai bing
PCR theo cong bo ctia Nguyén Ngoc Chau [5]

va Waeyenberge [11]. Cap moi la nhiing doan

gien 18S va 26S cua Caenorhabditis elegans
gém: rDNA1 (5’-CGTAACAAGGTAGCTGT-
AG-3’) va rDNA2 (5’-TCCTCCGCTAAATGA-
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TATG-3’). San phdm PCR dugc nhan dong
(cloning) bang vecto pGEM-T trong chung
E.coli IM109 theo quy trinh ctia Promega [6].
San phdm DNA cu6i ciing dugc lam sach bang
Centriflex Gel Filtration Cartridge [6]. Trinh tu
DNA duoc doc trén may ABI Prism 310 Genetic
Analyser.

Trinh tu ITS-TDNA clia cdc quan thé tuyén
tring dugc xap x€p boi Clustal 1.64 (méc dinh
sdn) cing véi céc trinh ty ITS-TDNA cta 13
quin thé khdc claloai Radopholus similis
Thorne 1949 tir GenBank. Phéan tich su tuong
déng t6i wu (maximum parsimony-MP) v6i gié
tri bootstrap dugc mac dinh la 1000. Danh gla
su sai khdc vi tri ctia nucleotit giita cac quan thé
dugc xUr ly boi thuat t6i wu (max1mum
likelihood algorlthms) v6i su gidp dd cha phan

mém PAUP* 4.0 (Swofford, 1998).

Trinh tu ITS-TDNA cia 2 loai tuyén tring
mdi tir Viet Nam da duge cong bo va nop Ngan
hang Gien (GenBank) v6i s6 hiéu sau
AY257199, AY257200, AY547297.

I - KET QUA VA THAO LUAN

1. Pac trung hinh thai cta 2 loai tuyén trung
mdéi

Két qua quan st cdu tric hinh thdi va phan
tich luong hinh (morphornetrlcs) cho thay 2 loai
tuyén trung nay cé sy tuong déng hinh thai va
nhitng khdc biét khong 16n, tuy nhién, c6 su
khac biét vé kiéu sinh san giita 2 loai nay (bang
2). Véi nhitng khdc biét hinh thdi trén day, rat
khé dé phan biét chiing la 2 loai khac nhau.

Ba’hg 2

So sanh khac biét hinh thai cua 2 loai Radopholus cua Viét Nam

Cac dac trung hinh thai, sinh hoc R. duriophilus R. arabocoffeae
L6 amphit Khong c6 bd vién C6 bo cao xung quanh
Chiéu dai cta kim hit con duc 11,5-15 pm 8,2-11,6 um
Chiéu dai cta hyalin dudi 4-9,5 pm | 2,6¢3,4 pm
Khoang cich DO dén géc kim hiit 4-9,5 um ' 1,734 pim
Hinh dang cta tinh tring Dang than Dang que
Kiéu sinh san Ludng tinh H’fru tinh

2. Pac trlrng phan tir cia ving ma ITS-rDNA

Két qua dién di cho thay san pham PCR
(ITS-TDNA) clia 3 quéan thé tuyén tring RD-
1824, RD-1865 va RD-1868 thuoc loai R.
duriophilus c6 kich thudc bang 708 bp, trong

2000 bp

1200 bp
800 bp

400 bp

200 bp
100 bp

Hinh 1. San pham PCR sach
M: thang chuén; 1: RD-1824; 2: RD-1865;
3: RD-1868; 4: RA-2059
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khi d6 san phdm PCR tht duoc tir quan thé RA-
2059 thudc loai R. arabocoffeae it hon (hmh 1).
Tuy nhién, san phim PCR cua 4 quédn thé
Radopholus sau nhan don dong c6 kich thudc
khé déu nhau bang 896 bp (hinh 2).
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Hinh 2. San pham PCR sau nhan don dong:
M: thang chuan; 1-2: RD-1824; 3-4: RD-1865;
4-6: RD-1868; 7-8: RA-2059




Ving ITS duoc giai trinh tu clia cdc quén thé
tuyén trung Radopholus spp. gom mot phan
doan gien 18S, vung phién ma 1, doan gien
5,8S, ving phién mi 2 va mot phan doan gien
28S. Su sai khac trinh tu cta vung ITS cua 4
quan thé tuyén trung dugc duoc can chinh va so
sanh v6i 13 quan thé khdc cua loai tuyén tring
gan nhat 1a R. similis Thorne 1949 va duoc trinh

RD-1824
RD-1865
RD-1868
RS-2059

RS (AF375366)

RS (AF375381)

RS (AF375385)

RS (AF375383)

RS (AF375370)

RS (AF375369)

RS (AF375379) |

RS (AF375368)

RS (AF375394)

RS (AF375390)

RS (AF375389)

RS (AF375348)

RS (AF375378) |

RD-1824
RD-1865
RD-1868
RS-2059
RS (AF375366)
RS (AF375381)
RS (AF375385)
RS (AF375383)
RS (AF375370)
RS (AF375369)
RS (AF375379)
RS (AF375368)
RS (AF375394)
RS (AF375390)
RS (AF375389)
RS (AF375348)
RS (AF375378)

RD-1824
RD-1865
RD-1868
RS-2059
RS (AF375366)
RS (AF375381)
RS (AF375385)
RS (AF375383)
RS (AF375370)
RS (AF375369)
RS (AF375379)
RS (AF375368)
RS (AF375394)
RS (AF375390)
RS (AF375389)
RS (AF375348)
RS (AF375378)

bay tém tit & hinh 3. Kich thudc phan tir clia
ving ITS-TDNA clia cdc quén thé tuyén trung
Radopholus spp. 1a 599-601 nucleotit va ching
duoc xap x€p thanh 602-604 vi tri. Su sai khac
trinh tu gifta cdc quan thé clia Radopholus 1a tit
0,2 dén 6,3%, trong d6 su sai khac trinh tu nay
gifta cdc quan thé cua loai R. similis 1a 2-23 vi
tri thay thé.

A-GCGATT

Hinh 3. Trinh tu nucleotit cia 4 quan thé Radopholus thuoc 2 loai méi so v6i cic quan thé clia loai
Radopholus similis trén thé giéi. Nhiing 16 hdng dugc xir Iy nhur 1a thi€u so6 liéu
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Su sai khac chuéi trinh ty ITS-rDNA cua céc
quin thé R. duriophilus (RD-1824, RD-1865 va
RD-1868) so véi R. similis 1a 28 dén 37 vi tri
thay thé, tuong duong 4,7-6,2 %. Trong khi su
sai khéc trinh tu ndy cla R. arabocoffeae (RA-
2059) so véi Vi cac quan thé cua R. duriophilus

va céc quin thé Radopholus khac tir 21-31 vi tri
thay thé (3,5-52%). Phan tich maximum
parsimony da phat hién 35 dac trung thong tin
(parsimony informative characters) 6 R
duriophilus va 37 dac trung thong tin & R
arabocoffeae.

+ R. similis (AF 375366)

—14

L

| RA-2059
~ RD-1865

L RD-1868

L RD-1824

‘ —
L L

9

. R. similis (AF 375381)
L, R. similis (AF 375385)

T R, similis (AF 375383)
- R. similis (AF 375370)
R. similis (AF 375369)
. R. similis (AF 375379)
'L R. similis (AF 375368)
. R. similis (AF 375394)
I L R. similis (AF 375390)
R similis (AF375389)
R. similis
S (AF375348)
L' R. similis (AF 375378)

‘_ ’

Hinh 4. Quan hé phat sinh clia 4 chiing tuyén tring & Viét Nam cho thdy ching thudc 2 loai mdi
tach biét v6i cac quan thé khac clia loai tuyén trung R. similis

Quan hé phat sinh cla 4 quan thé
Radopholus cia Viét Nam da dugc nhém chung
v6i 13 quin thé khéc cla loai R. similis va tao
dugc mé hinh unrooted maximum parsimonious
(hinh 4) v6i 3 nhdnh phat sinh 16 rang: ngoii
nhanh tap hop 13 quin thé dai dién cho loai R.
similis, 2 nhanh riéng biét dai dién cho 2 loai
méi cha Viét Nam. D6 1a nhanh R. duriophilus
voi tap hop clia 3 qudn thé RD- 1824, RD-1865
va RD-1868. Nhanh nay dugc ang ho bdi 24
autapomorphies (nucleotit thay (h€), con nh.inh
RA-2059, dai dién cho loai méi R. arabocof;eae
duoc xdc nhan boi 7 autapomorphies. Nhu vay,
cay pha hé niy cho phép khing dinh quiin thé
tuyén trung Radopholus trén cay ca phe voi,
RD-1868 hoan toan khac véi qu.in thé RA-2059
trén ciy ca phé che. Ching thudc 2 loai khéc
nhau va hoan toan doc lap vdi céac loai tuyén
trung Radopholus da dugce biét.
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MOLECULAR CHARACTERS OF THE ITS-rDNA REGION OF TWO NEW
SPECIES OF RADOPHOLUS IN VIETNAM

NGUYEN NGOC CHAU, TRINH QUANG PHAP, MAURICE MOENS

SUMMARY

Four populations of Radopholus spp. who are very close morphologically were collected from durian and
coffee trees in DacLac province and examined for molecular characterization based on sequencing of the
internal transcribed spacer region of the ribosomal DNA cistron (ITS-rDNA). The electrophoresis of PCR
products were yielded homogeneously with a molecular length of 708 bp of amplification and 896 bp of
cloning products.

The entire ITS region of Radopholus populations varied from 599-601 nucleotides. The length of the
alignment for Radopholus sequences was 602 positions. The sequence divergence ranged from 0.3 to 6.2%.
The sequences of R. duriophilus Nguyen et al. 2003 differed from those of R. similis Thorne 1949 in 28 to 37
substitutions (4.7-6.2%), whereas the sequences within R. similis differed in 2 to 23 substitutions (0.3-3.8%).
The sequences of R. arabocoffeae Trinh et al. 2004 differed from those of Rjzdop}{olus spp. in 21-31
substitutions (3.5-5.2%). The MP analysis revealed 35 parsimony informative chai’acterg for R. duriophilus
and 37 ones for R. arabocoffeae. i

The single unrooted maximum parsimonious tree is given with the distribution ¢f Radopholus populations
in three separated branches on the tree is congruent with the one presented by Elbadri et al. 2002. The branch
of R. duriophilus was supported by 24 autapomorphies and the other branchf of R. arabocoffeae was
distributed between R. similis and R. duriophilus and it was supported by 7 autapomorphies (unique
substitutions).

These two new species were confirmed the separation between the population RD-1868 isolated from
Coffea canephora belonging to R. duriophilus and the population RA-2059 isolated from Coffea arabica
belonging to R. arabocoffeae.

Ngay nhdn bai: 8-5-2004
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